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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments with respect to claims 1,2,4, 6-14, 29-42, and 57 have been 
considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1, 2, 4, 6-9, 13, 14, 29-37, 41, 42, and 57 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Ghosh (previously cited in Office Action 1/21/2009) in view of Long et 
al. (U. S. Patent No. 6, 628, 704) 

Regarding claim 1 , Ghosh discloses a method for reducing interference due in the 
frequency domain in a communication system as described in column 1, lines 10-50, the method 
comprising the steps of: 

receiving an input signal (see Fig. 5 A, r k , column 7, lines 55-60) in the frequency domain 
at a frequency (television) channel (bin), as described in column 1, lines 26-36, wherein the input 
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signal has a short correlation time component (co-channel interference and AWGN as described 
in column 5, lines 19-42) and a long correlation time component (transmitted symbol sequence); 

attaining near zero correlation (by decorrelation) for the short correlation time component 
(see column 5, lines 38-42), wherein attaining near zero correlation for the short correlation time 
component comprises generating a delayed signal by delaying the input signal by a time-symbol 
value D (as described in column 5, lines 38-42), wherein D is an integer; 

generating a prediction signal output from filter 40 (of Fig. 5 A) with long correlation 
properties (the digital signal as described in column 5, lines 19-29) based at least in part on the 
delayed signal; 

comparing the input signal and the prediction signal at element 41 of Fig. 5 A; and 
reducing a variance (error) between the input signal and the prediction signal by adjustment of 
the filter using LMS as described in column 5, lines 42-46 and column 5, line 66-column 6, line 
26. 

Ghosh does not disclose the method/system reduces interference caused by handshake 
tones in a transceiver within the communication system. However, Long et al. discloses an 
ADSL transceiver (see Fig. 1) which includes equalizers (FEQ and TEQ) to characterize and 
compensate distortion (see column 6, lines 28-39) wherein the distortion includes NEXT and 
FEXT caused by handshake tones/symbols sent during the handshaking period (see column 9, 
line 51 -column 10, line 24). The NEXT and FEXT noise are characterized (see column 11, lines 
6-65) and the inter-symbol interference is eliminated (see column 12, lines 27-46). Therefore, it 
would have been obvious to one skilled in the art at the time the invention was made to 
implement the method of Ghosh to reduce interferences such as NEXT and FEXT caused by 
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handshake tones as described by Long et al. to remove co-channel interferences (see Ghosh, 
column 5, lines 19-21) which cause interference with a desired signal as described in column 2, 
lines 15-19. 

Regarding claim 2, Long et al. further discloses short correlation interferences (NEXT 
and FEXT) and distortions affect ADSL signals of an ADSL transceiver (see column 1, lines 14- 
33 and column 2, liens 15-31) at predetermined bin (carrier) of a predetermined symbol period 
(see column 6, lines 27-39). It would have been obvious to implement the method/apparatus of 
Ghosh to reduce short correlation component interferences such as NEXT and FEXT as 
described by Long et al. to remove co-channel interferences (see Ghosh, column 5, lines 19-21) 
which cause interference with a desired signal as described in column 2, lines 15-19. 

Regarding claims 4 and 6-9, Long et al. further discloses a symbol in an ADSL system 
can represent 512 time domain samples/bits (column 1, lines 27-33); equalizers (FEQ and TEQ) 
to characterize and compensate distortion (see column 6, lines 28-39) wherein the distortion 
includes NEXT and FEXT caused by handshake tones/symbols sent during the handshaking 
period (see column 9, line 51 -column 10, line 24), wherein the NEXT and FEXT noise are 
characterized (see column 11, lines 6-65) and the inter-symbol interference is eliminated (see 
column 12, lines 27-46); and ADSL communication includes both customer premises equipment 
(ATU-R) and central office equipment (ATU-C) as described in column 2, lines 1-5. It would 
have been obvious to implement the method/apparatus of Ghosh to reduce short correlation 
component interferences such as NEXT and FEXT in ADSL as described by Long et al. to 
remove co-channel interferences (see Ghosh, column 5, lines 19-21) which cause interference 
with a desired signal as described in column 2, lines 15-19 of Ghosh. 
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Regarding claim 13, Ghosh discloses the step of reducing is performed by an LMS 
algorithm as described in column 5, lines 42-46 and column 5, line 66-column 6, line 26. 

Regarding claim 14, Ghosh discloses the input signal is correlated to a broad band noise 
signal (see column 5, lines 48-60). 

Regarding claim 29, Ghosh discloses a system for reducing interference (Fig. 5A) 
comprising: 

an input for receiving an input signal (see Fig. 5A, rk) in the frequency domain, wherein 
the input signal has a short correlation time component (co-channel interference and AWGN as 
described in column 5, lines 19-42) and a long correlation time component (transmitted symbol 
sequence); 

a delay module for generating a delayed signal (see Fig. 5A, block 42) by delaying the 
input signal by a time-symbol value D which is sufficiently large enough (wherein it is the 
understanding of the Examiner that delay must at least be equal to the upper bound to 
deocorrelate the signal) to decorrelate the short time component (as described in column 5, lines 
38-42); 

a filter for generating a prediction signal (Fig. 5A, block 40) with a high correlation value 
(the digital signal as described in column 5, lines 19-29) based at least in part on the delayed 
signal; 

wherein the input signal and the prediction signal are compared at element 41 of Fig. 5 A; 
and a variance (error) between the input signal and the prediction signal is reduced by adjustment 
of the filter using LMS as described in column 5, lines 42-46 and column 5, line 66-column 6, 
line 26. 
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Ghosh does not disclose the method/system reduces interference caused by handshake 
tones. However, Long et al. discloses an ADSL transceiver (see Fig. 1) which includes 
equalizers (FEQ and TEQ) to characterize and compensate distortion (see column 6, lines 28-39) 
wherein the distortion includes NEXT and FEXT caused by handshake tones/symbols sent 
during the handshaking period (see column 9, line 51 -column 10, line 24). The NEXT and 
FEXT noise are characterized (see column 11, lines 6-65) and the inter-symbol interference is 
eliminated (see column 12, lines 27-46). Therefore, it would have been obvious to one skilled in 
the art at the time the invention was made to implement the method of Ghosh to reduce 
interferences such as NEXT and FEXT caused by handshake tones as described by Long et al. to 
remove co-channel interferences (see Ghosh, column 5, lines 19-21) which cause interference 
with a desired signal as described in column 2, lines 15-19. 

Regarding claim 30, Long et al. further discloses short correlation interferences (NEXT 
and FEXT) and distortions affect ADSL signals of an ADSL transceiver (see column 1, lines 14- 
33 and column 2, liens 15-31) at predetermined bin (carrier) of a predetermined symbol period 
(see column 6, lines 27-39). It would have been obvious to implement the method/apparatus of 
Ghosh to reduce short correlation component interferences such as NEXT and FEXT as 
described by Long et al. to remove co-channel interferences (see Ghosh, column 5, lines 19-21) 
which cause interference with a desired signal as described in column 2, lines 15-19. 

Regarding claim 3 1 , Ghosh discloses the delay value is a time symbol value D (see 
column 5, lines 38-42). 

Regarding claims 32-37, Ghosh discloses the delay value can be D predetermined time- 
symbols (see column 5, lines 38-40). Long et al. further discloses a symbol in an ADSL system 
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can represent 512 time domain samples/bits (column 1, lines 27-33); equalizers (FEQ and TEQ) 
to characterize and compensate distortion (see column 6, lines 28-39) wherein the distortion 
includes NEXT and FEXT caused by handshake tones/symbols sent during the handshaking 
period (see column 9, line 51 -column 10, line 24), wherein the NEXT and FEXT noise are 
characterized (see column 11, lines 6-65) and the inter-symbol interference is eliminated (see 
column 12, lines 27-46); and ADSL communication includes both customer premises equipment 
(ATU-R) and central office equipment (ATU-C) as described in column 2, lines 1-5. It would 
have been obvious to implement the method/apparatus of Ghosh to reduce short correlation 
component interferences such as NEXT and FEXT in ADSL as described by Long et al. to 
remove co-channel interferences (see Ghosh, column 5, lines 19-21) which cause interference 
with a desired signal as described in column 2, lines 15-19 of Ghosh. 

Regarding claim 41, Ghosh discloses the error is reduced by an LMS algorithm as 
described in column 5, lines 42-46 and column 5, line 66-column 6, line 26. 

Regarding claim 42, Ghosh discloses the input signal is correlated to a broad band noise 
signal (see column 5, lines 48-60). 

Regarding claim 57, Ghosh discloses a system (Fig. 5A) comprising: 

means for receiving an input signal (see Fig. 5 A, r k ) in the frequency domain, wherein the 
input signal has a short correlation time component (co-channel interference and AWGN as 
described in column 5, lines 19-42) and a long correlation time component (transmitted symbol 
sequence); 

means for generating a delayed signal (see Fig. 5A, block 42) by delaying the input signal 
by a time-symbol value D (as described in column 5, lines 38-42), wherein D is an integer, 
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wherein the input signal is received at a frequency (television) channel (bin), as described in 
column 1, lines 26-36, at time-symbol D, and wherein the delay is based on an upper bound 
(sufficiently large) of the short correlation time component to decorrelate the component as 
described in column 5, lines 38-50. 

means for generating a prediction signal (Fig. 5 A, block 40) with a high correlation value 
(the digital signal as described in column 5, lines 19-29) based at least in part on the delayed 
signal; 

means for comparing the input signal and the prediction signal at element 41 of Fig. 5 A; 

and 

means for reducing a variance (error) between the input signal and the prediction signal 
by adjustment of the filter using LMS as described in column 5, lines 42-46 and column 5, line 
66-column 6, line 26. 

Ghosh does not disclose the method/system reduces interference caused by handshake 
tones. However, Long et al. discloses an ADSL transceiver (see Fig. 1) which includes 
equalizers (FEQ and TEQ) to characterize and compensate distortion (see column 6, lines 28-39) 
wherein the distortion includes NEXT and FEXT caused by handshake tones/symbols sent 
during the handshaking period (see column 9, line 51 -column 10, line 24). The NEXT and 
FEXT noise are characterized (see column 11, lines 6-65) and the inter-symbol interference is 
eliminated (see column 12, lines 27-46). Therefore, it would have been obvious to one skilled in 
the art at the time the invention was made to implement the method of Ghosh to reduce 
interferences such as NEXT and FEXT caused by handshake tones as described by Long et al. to 
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remove co-channel interferences (see Ghosh, column 5, lines 19-21) which cause interference 
with a desired signal as described in column 2, lines 15-19. 

4. Claims 10-12 and 38-40 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ghosh (previously cited in Office Action 1/21/2009) in view of Long et al. (U. S. Patent No. 6, 
628, 704) and in further view of Bergmans (previously cited in Office Action 4/1/2008). 

Regarding claims 10-12 and 38-40, Ghosh and Long et al. do not disclose the prediction 
signal is generated by a causal filter which uses historical data or one past disturbance to 
generate the prediction signal. 

However, Bergmans discloses a causal filter (see Fig. 2B, feedback (FB) filter) which 
provides a signal (prediction) used to cancel interference in an input signal (see column 5, lines 
4-20), wherein the signal output from the filter is determined by past symbol decisions (see 
column 5, lines 12-20). Bergmans further discloses the filter has a causal impulse response 
which includes prior (history) knowledge of the transfer characteristic (noise) of the transmission 
channel (see column 9, lines 35-47). Therefore, it would have been obvious to one skilled in the 
art at the time the invention was made to modify the filter of Ghosh, and Long et al. with the 
causal filter of Bergmans to cancel inter-symbol interference using the past signal data (see 
column 4, lines 44-53). 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CURTIS B. ODOM whose telephone number is (571)272-3046. 
The examiner can normally be reached on Monday- Friday, 9-5:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shuwang Liu can be reached on 571-272-3036. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Curtis B. Odom/ 

Primary Examiner, Art Unit 26 1 1 

July 13, 2009 



